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to find the masses of the earth, sun, and planets. It also led to an
understanding of the tides; it improved the accuracy with which
the positions of planets could be predicted; it explained the move-
ments of comets and thus helped to banish the fear which from
time immemorial had seized mankind whenever one of those
strange visitors hove into view. And in one dramatic moment it
revealed a new planet before it was seen.
The five brightest planets cannot properly be said to have been
discovered. Copernicus, in effect, added a sixth; since he showed
that the earth was a planet, its orbit lying between those of Venus
and Mars. In 1781 William Herschel, the English music-master
and self-taught astronomer, discovered a seventh, Uranus, more
remote from the sun than any hitherto known. With a homemade
telescope (but the most powerful then in existence) Herschel was
painstakingly sweeping the heavens when he saw an object that
showed size, a disk, and therefore could not be a star. Subse-
quent study showed that it moved against the background of
stars and was, indeed, a planet.
With the aid of the law of gravitation the path which Uranus
would travel was confidently calculated before it had traversed
more than a small fraction of its 84-year round trip from the point
of discovery; but Uranus gradually drew away from the path
marked out for it. By 1844 tne deviation had grown as large as
one-sixteenth of the moon's apparent diameter, an amount which
even after the perturbations due to the attractions of all known
planets had been allowed for left what was rightly termed an in-
tolerable error.
A law, like man, is known by works. Was the law of gravita-
tion rigorously true? Had some error crept into the structure of
reason which Newton had erected ? Urbain Jean Joseph Leverrier
believed in reason, he had confidence in the uniformity of nature
and faith in himself. Also, he had genius. Laboriously but surely